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Beedenue. CoppeMeHHad HayKa MIpH3HaeT aKTyaJIbHOii mpo- 
Onlemy ajleKBaTHOrO MOyeMpoBaHHa (u3H4eCKHX MpoeccosB 
wu oObexToB. ABTOMaTH3al{HA paOoT B 3TOM Cepe MoOBbINAeT 
TOYHOCTb MOJ{eIMpOBAaHHA H IKOHOMHT CpesCTBa Ha HaTyPHOM 
MojeMpoBaHun OObeKTOB u3y4eHHaA. Lembro WaHHOro uccIe- 
WOBaHHA ObIIO CO3aHHe KOMMBIOTepHOM MporpaMMbl, KOTO- 
pad 10 ucxoqHOMy HaOopy MapaMeTpoB aBToMaTHyeckH (op- 
MupyerT Oe3pa3MepHbie KpuTepuu noyobn4A. 

Mamepuaast u memoovoi. B ocHoBe pacueTHoro aslroputTma 
JI@KUT T-TeopeMa TeopHu OAOOMA HM OCHOBHbIe MOO%KeHHA 
TeOpHu pa3MepHocteii. 

Pesytbmamet uccaedoeanua. Co3qaHa KOMIbIOTepHat Ipo- 
rpaMMa, KOTOpad MO3BOJIAeT MOJYYHTh BCe TeopeTH4ecKH 
BO3MOXKHbIe KpHTepHu Noso0OuA WIA MOAeMMpoBaHHA H3y4ae- 
Moro (bu3H4ecKoro Mpotecca WIM OObeKTA. 

O6cyorcoenue u 3axmouenue. Homy4eHHble pe3yiibTaTbI MOTyT 
ObITh MCHOJIb30BaHbI B MPOMBILVICHHOM H Hay4YHOM MOJ(eJIH- 
poBaHHu Pu3H4ecKHX OOBEKTOB MccIeqOBaHHA, pacueTe HO- 
BbIX KPHTepHeB MOA0OUA, peleHHH 3aa4d ONMCaHHA CJIOXKHBIX 
Hpoeccos ui T. J. 


Ksroyesbie c10Ba: KpuTepuii moqobua, Teopua moqoOua, 
TeOpuaA pasMepHocteli, m-Teopema, Oe3spa3MepHBIi KOMIMIeKc, 
Teopema Kupnuyepa — Tyxmana. 


O6opaszeu Ona yumupoeanua: LuOuposa, U. M. Dopmuposa- 
Hue KpuTepHeB noyobua Pu3sH4eCcKHX OOBEKTOB HM Mpoleccos 
Ha OCHOBe KOMITbIOTepHOIi TIporpaMMBI 
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Introduction. The problem of adequate modeling of physical 
processes and objects is an urgent task of modern science. 
Automation of work in this area increases the accuracy of 
modeling and saves money on full-scale modeling of objects 
under study. The research objective was to create a computer 
program that would automatically form dimensionless 
similarity criteria based on the initial set of parameters. 
Materials and Methods. The calculation algorithm is based on 
m-theorem of similarity theory and the basic provisions of the 
dimensional theory. 

Research Results. The computer program is developed. It 
enables to get all the theoretically possible similarity criteria 
for the simulation of the physical process or object of interest. 
Discussion and Conclusions. The results obtained can be used 
in the industrial and scientific modeling of physical objects of 
research, calculation of new similarity criteria, solving 


problems of describing complex processes, etc. 


Keywords: similarity criterion, theory of similarity, dimen- 
sional theory, -theorem, dimensionless complex, Kirpichev- 
Gukhman theorem. 


For citation: 1.M. Tsibirova. Formation of similarity criteria 
for physical objects and processes based on NonDimCrit- 
Former 1.0 computer program. Vestnik of DSTU, 2019, vol. 
19, no. 2, pp. 179-184. https://doi-org/10.23947/1992-5980- 
2019-19-2-179-184 


Brpegenne. Kputepuu noyqobua — 9T0 3aBHCHMOCTH MexKy Oe3pa3MepHBIMH KOMOMHAalMAMU MapaMeTpos, 
OMMCHIBAaFOINMX OObeEKT UI *u3sH4ecKH Mporecc. Ha ocHoBe TaKHX KPHTePHeB MOX%KHO CO3aBaTbh MaTeMaTH4eCKHe 
MOJeuIM H3y4aeMbBIx OObeKTOB [1-4]. Kputrepuu noqobud NO3BOUAIOT WOKa3aTb COOTBETCTBHe MOE WU OObeKTA H3y- 


yeHua. OHH H€3aMCHHMBI, CCJIM He ccbopMupoBaHo MaTeMaTH4eckoe ONNCaAHHe NpOWeccoB NO TaHHbIM IKCHepHMeCHTOB 
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Win HaOmoyeHHi. DakTH4ecKH KPUTepun TOAOOUA ABIAIOTCA Oe3pa3MepHBIMM CTeTeHHbIMH KOMIVIeKcaMH HaOopoB 
(pu3H4eCKHX TapaMeTpoB, OMMCHIBAIOWIMX OOBEKTHI MH Uporeccsl. Ilo PopMe OHH HACHTHYHBI HM YMCICHHO paBHBl JIA 
TIOJOOHBIX OObEKTOB WIM Mporeccos. 

Matepnani 4 MeTogbI. AropuTm (opmMupoBaHua KpHTepHveB MOA00NA OCHOBaH Ha BTOpO Teopeme Teopuu 
TOWOOuA, TaK Ha3bIBaeMoli m-Teopeme. B [5] ona ccbopmysMpoBana Tak: «Bcakoe nouHOe ypaBHeHve (:bu3H4ecKoroO 
Tipollecca, 3alMcaHHoe B OlpeseseHHO CHCTeMe eMHUU, MOXKeT ObITb peycTaBeHo (PyHKUHOHAIbHOM 3aBHCHMO- 
CTbIO M@XK LY KPHTepHAMH MOAOOUA, NOJYYCHHEIMH H3 YYaCTBYIOWIMX B IIpolecce MapaMeTpoe»). 

V3 storo cirlezyeT, YTO, aHaM3HpyA M KOMOMHUpysA PU3HYeCKHe MapaMeTphI, OMMCHIBAIOLIHe OOBEKT H3y4e- 
HUA, MOXKHO COCTaBHTb KpHTepuu NoOA0OuA WaHHOro OObeKTa WIM PU3sN4ecKoro Mporecca [5, 6]. 

IIpu MogemupoBaHuu OObeKTOB HMCCIeqOBaHuA Ha OCHOBe TeOopHu MOAOONA HaMOosee YaCTO UCMOb3yeTCA 
aHaJIM3 pa3MepHoctel (PU3HM4eCKHX MapaMeTPOB, OMMCHIBAIOLHMX OOBEKT B ero HaHOosee BaxKHBIX TOUKAX [6, 7]. 

Uccnegopatesm BbiOupaloT onpeyemoMIMe PU3H4eCKHe MapaMeTpbI, OMMCbIBAIOWMe OOBEKT H3y4eHHA (B 
YaCTHOCTH, aBJICHHe, BASKOCTb, IWIOTHOCTb, CKOPOCTb, TeMIepaTypy, COMpPOTHBJIeHHe, CHJIy TOKa) H, padoTas c Ux 
Pa3MepHOCTAMH, TOuyualoT TeOpeTH4eCKH BO3MO%KHOe KOJIMYECTBO KpHTepHeB mogoOua [8]. Dru KputTepun Aasee 
MO2KHO TOJIOXKUTb B OCHOBY MATeMaTHUYECKOLO WIM HaTYpHOTO MOJeMpoBaHHA 

Ecmm y ucxogHoro OObeKTa H3Y4eHHA HW MOJeIM KPHTepHH NOAOOMA B KPHTHYCCKH BaXKHBIX 30HAX YHMCIICHHO 
PaBHBI, TO OHH Pu3sHyeckH MoWoOHEI [6], cormacHo TpeTbelt TeopemMe HOAOOuA (TeopemMa Kupnuyuesa — I'yxmana) [9]. 
CrleqoBaTesIbHO, JIA CO31aHHA, HallpHMep, MOJeJIM JBMDKeHHA TOTOKa 110 KOHTypy TpyO HeoOxo,MMO HaliTH BHeLIHHH 
BH MW YMCIeHHOe 3HA4YeHHe KpUTepHeB MOAOOUA, ONMCHIBAIOLIMX PeaIbHbI OOBEKT, a 3ATCEM MOCTPOWTb MOJelIb WIM 
JIaOopaTOpHy!0 yCTaHOBKy TaK, 4YTOOHI B Heli 3HadeHHA KPUTepveB NOAOOUA OBI YMCIICHHO paBHbI 3HaYeHHAM ITHX 


7Ke KPHTeCpHeB Ha peasJIBHOM oObekTe UCCJICHOBaHHA. 


Pe3ybTaTbi uccseqoBaHHA. [Iporpamma NonDimCritFormer 1.0 no3BomaeT uccieqoBaTb (u3sH4ecKHe OOb- 
eKTBI H Wpoueccsl. IIpu 9TOM MO2xKHO BbIOpaTb CyWeCTBeHHbIe (PU3H4eCKHe BeMUMHBI (puc. 1), KOTOpbIe OMpeeAIOT 
Oa30Bble MapaMeTpbI OOBEKTAa H3YYCHHA, HM ABTOMATHYECKH PaCCUNTAaTb BCe TEOPETHYCCKH BO3MOX%KHbIC KPUTepHu T0- 
oOua HU Oe3pa3MepHble KOMIUIeKChI (pic. 2), chopMMpoBaHHble Ha HX OCHOBE. 


iw, CritMaker 1.0 : 


Marin Mpaska Tectbl CTaxaapTHble KpHTepHH 
Boi6epue ucxogHble napamerpb! 
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Puc. 1. Be1Oop ucxogHBIX (PU3H4eCKHX NapaMeTpoB OObeKTa HcceqOBAHHA 


Tuoupoea H. M. Bopmupoeanue Kpumepuee nodobua buzureckux o6vbeKMO6 U NPOUeCCOG Ha OCHO6e KomnbIomepHoU npozpammol NonDimCritFormer 1.0 
Tsibirova I. M. Formation of similarity criteria for physical objects and processes based on NonDimCritFormer 1.0 computer program 
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@ain Mpaexa Tecre! CraHaapTHue KpyTepint 
BoiSeperre Hcxonnmie napamerpes 


Kputrepun 6e3 nopropexni 





Puc. 2. PaccuntTaHHbie kpuTepuu noqobua 


Onncanne alropuTMa nporpamMMBI. IIpeycTaBieHHbI B IporpaMMe alIropuTM PopMupoBaHHA KpuTepueB 
ToqoOusd Oa3upyerca Ha pa3MepHOCTAX BbIOPaHHBIX PU3M4eCKUX MapaMeTpos. OH peasIN3yeTca B WAT W1aros. 

Haz 1. Onpedenenue dusuueckux napamempoe, Komopoile 6 3HauUMeNbHOL CMeneHu BlusIOM Ha qbusuyeckue 
ceolicmea obbeKma u3yyenuA. OT TIpaBYJIbHOCTH BbIOOpa MapaMeTpoB, OTCeYeHHA HECYIMICCTBCHHBIX 3ABMCHT TOUHOCTh 
pe3yibTaTosB. bombuloe KomMYeCTBO BbIOpaHHBIX MapaMeTPOB yBeHYMBaeT YHCIO MOJyYaeMBIX Oe3pa3MePpHbIX KOM- 
ILICKCOB, HO He MOBBIINaeT TOUHOCTh CCPOPMUPOBAaHHON Ha UX OCHOBEe MOJeIIM. 

Iaz 2. Cocmaenenue mampuyol pazmepHocmett O1A 6olOpannolx du3zuyeckux eenuuun. B Heli 10 CTpoKaM 
PacroO%*xKeHbI pas3MepHOCTH OTOOPAaHHBIX MapaMeTPOB B COOTBETCTBYIOIMIMX CTeleHAX. Pa3MepHOCTb MaTPHIIbI COOT- 
BeTCIBYeT KOJIM4YeECTBY apaMeTPOB H UX CAMHUIl U3MePeHHA, T. €. B MATPHIe CTPOK CTOJIbKO 2Ke, CKOJIBKO H BbIOpaH- 
HBbIX apaMeTPOB, a CTOJIOIOB CTOIbKO 2Ke, CKOIbKO CMH U3MepeHna. Hampumep, cTpoka, COoTBeTCTBYrOINad (U3H- 

Mt’ Ke 





yecKOMy IHapaMeTpy «COMpOTHBIIeHHe 3IeKTpuyeckoe, R», KOTOPbIM UMeeT pa3MePHOCTh YeTHIPe CAMHUIbI nL. 
cA 
MaTpHlfe pa3MepHoctelt Oy eT UMeTb BUA |2 1 —3 —2|. 

Il]az 3. Onpedenenue Konuyecméa He3aeucumbIx napamempos. KouM4ecTBO He3aBHCHMBIX HapaMeTpos k co- 
OTBETCTBYeT PpaHTy MaTPHIIbI pas3MepHocteli, T. ce. HAMOONbINeMY MOpAKy HepaBHOrO HyJIHO OlpeseMTesA, KOTOPHI 
COCTaBJIeH Ha 6a3e CTPOK HccIeyeMOl MaTpHUBI. 

Ilaz 4. ®opmupoeanue 2pynn nezaeucumvix napamempoe. Ha 3ToM mare d@opmMupyroTca coueTaHua 10 k 
IITYK H3 m MapaMeTpoB, KOTOpble COCTAaBIAIOT Oe3pa3MepHbIi KoMIIeKc. To ecTh CMHULIbI U3MepeHHA, KOTOPbIe BXO- 
TAT B Ppa3MePHOCTh BbIOPAaHHIX MapaMeTPOB, B3aMMHO COKpalllaroTCa, B pe3yiIbTaTe JaHHOe coueTaHve BbIOpaHHbIxX 
(bu3H4eCcKUX MapaMeTpoB He UMeeT pa3MepHoctu. Topopa B OOIIeM, KOMIMIeKc OOpa3yrOT TakHe MapaMeTpbl, YacTHuHad 
MaTpHla pas3MepHOcTeli KOTOPHIX HMeeT KaK MHHUMYM OJHH OlpeyeuTemb k-ro NopayKa, He paBHBIii HYJIO. 

B cootTBeTcTBHH Cc KOMOMHAaTOpHON dopMys0 pa3MelleHuli TeopeTH4eCKU BO3MO2%KHOE KOJIM4YCCTBO TAaKHX 
KOMIIeKCOB [1]: 

ck _ m! 
k!(m—k)! 
rae m — obmyee wucio Hapametpos, A — paHr NOHO MaTpULbI pa3MepHocteii. 
Jlaneko He BCe MOJyYeHHbIe KOMIUICKCbI BbIOPaHHBIX MapaMeTPOB COCTABIAIOT KOMIWIeKc c MaTpullel k-ro 


TlOopayKa, HOSTOMY BeCCbMa 4YacTO KOJIMYCCTBO pyIil MOCIe IpoBepKH ObIBaeT MeHBILIEC ce F 


IH]az 5. Onpedenenue evipancenuti Ona Kpumepues NOOOOUA HA OCHOGBE BLIYUCIEHHbIX 2pynn HEZABUCUMbIX Na- 
pamempoe. Beipaxenua POPMUPYIOTCA HO CE AYIOWeMy asIrOpHTMy. 

1. Bbepem ouepeguyto rpynmy napametpos. Hanpumep, Hadop Ne | — P)...Px. 

2. PaccunTpIBaeM KpHTepHu MOAOOuA yTeM JeweHuA HapaMeTpoB OYepexHOM rpynMbl Ha MapaMeTpHl TeKky- 
wel. B uacrHoctn, Aa Hadopa Ne | MoryT ObIT COCTAaBsIeEHbI CleqyIouMe KpuTepuu: 
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Frat f, 


m 
%y = —————_., ... Nn k= 


Xi, pM Xm-kl DE m-k.k . 
Pet cePe Pits... PP 





IIpoctoe AeweHve WapaMetpa Ha HaOop He MIpHBOANT K HOJYAICHHIO Oe3pa3MepHOTo BbIPaKeHHA. Jia STOTO 
HY2KHO BBIYHCJINTbh 3HAYCHHA moka3aTesel cremeHei Xj Xj ALA KaxKDTOrO KPUTepHasIbHOTO BbIPMKCHHA. 


3. Pas3mepHocTH MapaMeTpoB B YMCUTeIAX U 3HAMCHATEIAX KPHTCPHaJIbHbIX KOMIVICKCOB JOJDKHbI ObITb paB- 
uot. [I]pHHumMas BO BHUMaHHe 3TOT (akT, POPpMUpyemM UH pelllaeM CHCTeMy JIMHeMHBIX ypaBHeHHH. JA co3qaHuA Tako 
CHCTeMBI IpHpaBHMBaeM CTeIeCHH Mp OAMHAKOBBIX CHHMNaxX M3MepeHHA B YMCMMTeIAX MW 3HAMCHATEIIAX KPUTepHes, 
TIpeACTaBIIAIOMHX COOOM Mpou3sBeqeHHA COUeTAHHM pasMepHocTe, BbIOPpaHHbIX B Hayase pacuetTa (u3M4ecKHX Mapa- 
Metpos. B utore mojly4aeM CHCTeMy M3 g ypaBHeHHli c k = q HeM3BeCTHBIMH. 

Tlosyuaem Hadoppi 10 m—k KputepuesB AA KaxK TON rTpyunmbl napametpos. MakcumasibHoe KOMYeCTBO Oe3pa3- 
MEPHBIX KOMIIJICKCOB, KOTOPOe MOXKHO PacCuHTaTb Ha OCHOBE Mm TapaMeTPoB, COCTAaBHT: 


tt, =Ch -(m-k). 
Ora BEMYMHa MOET OLITh JOBOUbHO OombMIOH. Hanpumep, Wa m= 7uk=3 n, =140. Ogunaxo paccuntan- 


HbIe¢ KpHTeCpuu WcTo ObIBaIOT O]MHaKOBbIMM U B3aMMOOOpaTHBIMH, TlOSTOMY oodmee KOJIMUYUCCTBO oTOOpaHHBIX KpuTe- 
PHB OKa3bIBaCTCA MCHbIUNC, YOM T,. Jlona KpHTepHes, He NpOmeaWIHXx WpOBepKy, 3aBHCHT OT HCXOHOTO HaOopa cpu- 


3M4CCKHX MapaMeTpos, OTOOpaHHBIX JIA H3yY4YeHHA. 

Vntepdeiic u dyHkunoHnasbHOocTh mporpammut. IIporpamma NonDimCritFormer 1.0 HanmucaHa Ha A3bIKe 
VisualBasic.Net. Ona oOaqaeT HHTYHTHBHO MOHATHEIM Windows-nuTepdelicom H Mmpocta B 3KCIiyaTayun. 

Tlonb30BaTerb BbIOMpaeT PU3HYeCKHE MapaMeTpbI, CyIWeCTBCHHBbIe, Ha ero B3IIAL, Wd MOZemMpyemMoro oOB- 
ekTa JIM Tporecca (cm. puc. 1). B pesynpTate BbIMOoHeHHA KOoMaHy «CcbopmMupoBaTb Bce KpHTepun» u «YOpaTp n0- 
BTOPbI KpHTepHeB» Ha IKPAaH BbIBOAATCA BCE KPUTepHU MoAoOuA (Oe3pa3MepHbIe KOMIMMICKCHI), KOTOPble MO2KHO CocTa- 
BHTb Ha OCHOBe BbIOpaHHbIXx (pPH3H4eCKUX MapaMeTpos (CM. puc. 2). 

Komanya «Haiitn craHiapTHble KpHTepHy) WO3BOJIAeT YCTaHOBUTb HaIM4He B CIIMCKe H3BECTHBIX (HMCIOWIHX 
uMeHa) KpHTepves noq00us. Kpome toro, B NonDimCritFormer 1.0 npexycmoTpeHa BO3MO2KHOCTb BBIBOJUTb Ha Ie- 
YaTb BECb CMHMCOK MOJIYYCHHBIX KPpHTepHeB HIM eTO YaCTb, COXpaHATb CHMCOK B BHAe OTAeNbHOrO (paiina, peqakTUupo- 
BaTb Oa3y CTaHapTHbIX KpHTepues. 

IIpumeppi ucn0s1b30BaHHA WporpaMMbI 

Pacuemnoi npumep 1. B ycnosuax MocTOAHHOrO HallpsKeHHA HalieM KpHTepHu MoAOOuA, OMMCbIBAaIOWHe 
TIpOxoxKeHve TOKa B pe3HCToOpe, Apoccesle U KOHeCHCAaTOpe, MOAKIIOUCHHBIX MOCIeLOBATEIIbHO [8]. 

Haz 1. Brioupaem du3n4eckve MapaMeTpsl, CyWIeCTBeHHbIe Id MOZemMpyemoro oObexkta. K HMM MO2KHO OT- 


ae 42 eae 
HecTu: cuy ToKa, J, A; MHAyKTUBHOCcTS, L, > 5? &MKOCTS, GC, 7 > COMPOTHBIICHHE, R; 373 Halpspkenne 
cA Ke: M c’-A 
Kr? 
U, 5 M Bpema ¢, c. Bcero napamMeTpos m = 6, a Oa30BbIX CEXHHHL H3MepeHna gq = 4. 
c-A 
[Haz 2. Marpuua pa3MepHocteit yka3aHHbIX apaMeTpOB HMEEeT BHI: 
mM Ke c A 
t/O O 1 O 
C\-2 -l1 4 2 
L}2 1 2 -2 
U}2 1 -3 -l 
7j0 O O 1 
R\2 1 3 2 








Taz 3. Paur stoi Matpuupi k = 3. U3 3Toro cleqyeT, YTO YMCIO He3aBHCMMBIX TlapaMeTpoB B rpymie OyzeT 
PaBHO TpeM, 4HCO KpHTepHesB AIA KAKO He3saBHCHMOH rpymibl m — k = 3. 
Haz 4. OOulee KOMMGECTBO PpyIil He3AaBHCHMBIX MapaMeTPOB MOET COCTABHTb (eu = c = 20. KomOnnanu 


TlapaMeTPOB COCTABIIAIOTCA ABTOMATHUYCCKM OMHCbIBAeMOM porpaMMoH. ANropHTM poBepseT paHr YacCTH4HOH MaT- 
PHUBI JIA KaxKTOM CocTaBeHHOM KOMOHHaLMH. 
Hanpumep, aa couetanna /LU vactuunasd Matpuila OyeT BbITIAeTb Tak: 


Tuoupoea H. M. Bopmupoeanue kpumepuee nodobua dusureckux oObeKmoe U NPoueccos Ha OCHoGe Komnbiomepnou npozpammel NonDimCritFormer 1.0 
Tsibirova I. M. Formation of similarity criteria for physical objects and processes based on NonDimCritFormer 1.0 computer program 
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Panr JaHHOM MaTpHUbI paBeH 3, CleqOBaTeIbHO, 3Ta KOMOMHALMA OOpasyeT rpyliily He3aBHCMMBIX lapaMetT- 
pos. He sce 43 BO3MOXKHBIX 20 coueTaHHli ABUIAIOTCA Oe3pa3MepHbIMH KpHTepHAMU NoAOOus. Hanpumep, He ABUIAeTCA 
TaKHM KpHTepHem couetTanHe ¢CL, NOTOMy 4TO paHr MaTpHUbI He paBeH k. B KoHTeKCTe paccMaTpuBaeMoro HCXOAHOrO 
HaOopa Pu3sH4eCKHX MapaMeTpos TosbKO 15 MOx%KHO CUMTATb KPUTepHAMH WOAOONA. 

Haz 5. Coctapnenve KpviTepves NOO0OuA NPOXOAHT Yepe3 pellieHHe CHCTeM JIMHeMHBIX ypaBHeHHH, KOTOpBIe 
(OpMUpyIoTCA Ha OCHOBe KPHTepHasIbHbIxX KOMIIeKcoB. Hanpumep, Ait couetanua LU 
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OyayT HalieHbl 3Ha4ueHHA CTelleHen pa3MepHocteit X MW HOUWYAICHHI CeAyroune KpuTepun: 
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J\na Kako 43 15 BO3MO%KHBIX KOMOMHALM MCXOJHBIX (PPH3M4eCKUX WapaMeTposB OyAyT Moy4eHI 10 3 KpH- 
Tepua. Cpeau sTHx 45 KpuTepneB 3a4acTy1O ObIBaIOT MOBTOPAIOMHecaA WH B3aMMOOOpaTHBEle. JlIa paccMaTpHBaemMoro 
mpumepa NonDimCritFormer 1.0 Bprgaet 11 yHukanbHbIx KpuTepues: 
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Pacuemnoit npumep 2. PaccmoTpuM Tpolecc 7BMWKeHHA %KUAKOCTH B TOpvH30HTaIbHOH TpyOe. J[1a sToro 
ccopmMupyem KpuTepuu Noz00ua, KOTOPbIe OMMCHIBAIOT MayjeHve TaBIeHHA B ITOM Mportecce [10]. 

HanOoree BaxkKHbIMU MapaMeTpaMu, KOTOpbIe OMHMCHIBAaIOT MayeHve TaBIeHHA B TpyOe Ip Mpoxox*AeHHU M0 
Hei 2%KHKOCTH, MOXKHO Ha3BaTb Cie yIouHe: 


Kr 
Tye Ap — aBJieHne, > 5; ® — CKOpOCcThb IlOTOKa *KUAKOCTH, 
M:C 


Ap = f (,p,u, L), 
uM 
Cc 


Ke 
; P — IMIOTHOCTE 2%KHKOCTH, — ;  — Koadu- 
mM 


ws Ke 
UMCHT WHHAMUYCCKON BASKOCTH, ——, L— AJIMHAa TpyOul, M. 
M:C 


Bcero mapametpos m = 5, a Oa30BbIx eXHHML u3MepeHua g = 3. IlonHad MaTpuua pasMepHocTeli BbIOpaHHbIX 
TlapaMeTPOB MEET BHI: 


M KT Cc 
uf-l 1 -l 
Ap |-l1 1 -2 
ENG) Oe a: 
p/3 1 
o;/l 0 -l 








Panur npuBeyeHHon Matpuupi k = 3. Uucno HesaBHCHMBbIX MapaMeTpoB B rpyriiie — TpH HM KOJIM4eCTBO KpHTe- 
pues Ayia KaxkKLOM HesaBHCuMon rpynmpl m — k = 2. Bcero MoxeT ObITh ce = G2 =10 rpynn. 


CorjacHo pacueTaM IIpOrpaMMbl, B TaHHOM HpvMepe H3 AecATH BO3MO?2KHBIX coyeTaHHi He3aBHCHMbIMH 
TpyuiaMu ABJIAIOTCA TOJIBKO JCBATb. V3 9sToro ciaenyeT, TO BCeCrO MO2KHO IIOJTYAHMTb 18 Oespa3MepHBbIx KOMITJICKCOB. 
Tlocae yHasieHHA MOBTOPAIOWUIHXCA B3aHMOOOpaTHBIX TIporpaMMa BbIyaeT 6 YHUKaJIBHBIX coueTaHul. 


Vxdopmaruka, BBIYHCINTesIbHad TEXHUKa HW yiipaBsleHue 
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BaxKHO OTMETHTb, 4YTO KOMIUICKCEI 1 H Ts ABJIAIOTCA BbIPAXKCHHAMM KpUuTepHesB Diisepa u PeitHombyACa CooT- 
BeTCTBeHHO [3]. 

Oécyxjenne u 3aK04eHnHe. IIpeqoxeHa KOMMbIOTepHad MporpamMMa NonDimCritFormer 1.0. C ee momo- 
UIbIO MOXKHO ccbopMupoBatTs Oe3pa3MepHble KOMIVIeEKCbI — KpHTepHu NoLo0OuA, OMMcHIBalolHe OOBeKT u3y4eHuaA. JIA 
3TOTO IIpexBapuTebHO BbIOUpaloTcA (PU3M4eCKHe MapaMeTPbI, KOTOPbIe ONpeyeMAIOT yKa3aHHbIi OOBEKT B XapakTep- 
HbIX IIPOCTPaHCTBeCHHBIX HM BPCMCHHBIX TOUKAaX. ABTOMATH3allMA HayYHbIX W3bICKAHHM C MOMOLIbIO Mpe10%*KeHHOTO 
pelleHHaA MOBbIMMAeT TOUHOCTh MOJeCMpOBAaHHA HW 9KOHOMHT CpefCTBa Ha HATYPHOM MOJeMpOBaHHU OOBEKTOB U3y4e- 


HHA. 
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